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7°7n 7 -7 0 [fllS&OF^ i'i^tt tt/j CMOS fi©ltiOiIf- h h £ 

*tSM® ©iir- h IJ&^x >/n > ^ > b MM 0 S F E T "Cfll $ *lt 

7>r>3 >SM0SFET^fl|§Jfex.ibtL-6ifcm:o"C-€-0'|g-^SSa 
±3a*#*x.<b*L&a&fflr- MHj^^^l-^T-V >>3 >1M0 S F E 

7*1/7 7 3 >IMOSFETt^fi, 
_LIB"7 <; 7 7"7n 7 t ±{B# 1 fc-^XSI«I&«i, ±|ES L § vMMEEO 

> HMO S F E TXMJ&Zti, 

±M^2m^mmmmt, ±.mML&^mmi±<D^>^> * * > vrnMo s f 

ETt ifSfiWffiWffOi^^V^^ > HMOSFETt^ ±fE1fi:BSffi* 
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^sbsbt- 1 <Dm-?m^-<r>m%:Zft *> xtittmm*. ±$mms.^ t § warn 

E(7)M O S F E T ±JEM L § ^ISEOM O S F E T X*mWL £ tiZ> - t 

^^'JTl/^fli, ±feiSll^ftffi<Oi>^>^> > HMOS FETtf 
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Ti-u7®3&<Dd-tb, nffiMimJ&.'t&MO S F E T(±_LfEit5 L # i/^ffimJEO 
i>yN>^^> HMOSFET^fflK iiMOSFETS^*^^- K^^c 
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y y -fy u y y°m& t , ±tmm<v y) yy'yu y y°®$&(D o *><n—W<D y >; y 
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IBt^ 7°l/ 7 y a >lMO S F E T^o ti^^i-»IF B Ut^ _hf£^ 1 
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HU /UOf-fl/'f ^ft^-T^o 0 2<Z>«J:-9fc±SBteig;Vthfc1K§& 
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Z.<Otz#>^ Vth^&^MO S F E T £: V - * S^ItWfl £® x. 
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, (6) tcioV^T, 1 oO/^^Oi-^-TO-b^^Vth^'bi&Vthlca 

^^x.fc^^i3v^r^ gHHit^iJ3iL&v^ Xf7 7* (3) tz&^X, ± 
ISa # &x. <b tt/ifg V th-k ;k^4«^ £ft & av^WRtcfg: V th-fe fl> SrffifB: V thUB § 

iH&Vth-t:Jl/&fflv>&i§^-<h 1 omoi&Vth-k^tm^&Wi&tTffl D'J 
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£-H(±> ^Ox.raMBfra^i«Vth-b;K7)ilM0#r H 1<7)O. 8f&HJKK"t*Uf J:v\, 
[0 0 2 6] 

[14 fcji, ^v^;^3g(SIj^^^i3tt^/^^til^B#F^<OM#^^-t-^ 
-^jW^ti^^ti^o x. fi\ i^VthOMO S F ETtc X DISjSU S 
SlS-e** 3 n s e c *mz-Z> X 9 ^/UWtLT, fO-M(i^{:^Lt 

@^l-e^^3 n s e cWrth^^j:^:t^)-i:^^o 
[0 0 2 7] 

th(3o%) , ^vthtmg:vth(2%) t Ltim&vzn^tivMftmfc&RV 1 ** y 

AMltOi#^^*i-Cv^ 0 MTWi 1 <7) <£ 9 lZi^Vth<7)M0 S F E T £1& 
VthcOMO S FET^a^^^-r^ttl^jlr^$t(±2 0 0MH z tf*f> 2 5 0MH 2 
O i 9 K^tillt:M<-?£%^o ifz^ i^VthcOMO S FET^^rT«Vth<7) 
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MOSFETlclcll^^i:, t&ft^«Cf± 2 0 OMH zi^h 3 5 OMH z<r> 

[0 0 2 8] 





JilvMft(MHz) 


1 


1 

(mA) I 




2 0 0 


1 0. 


5 9 | 


| jg:VthO<^ | 


2 5 0 


1 6 . 


8 8 | 


I m&Vth<D& | 


3 5 0 


I 13 0. 


0 0 1 


1 «Vth+f&Vth(30%) I 


2 5 0 


1 2 . 


4 8 | 


I i^Vth+ffifg:Vth(2%) I 
1 1 


3 4 0 


1 3. 
1 


2 8 | 
1 
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ZZX\ M Vth<7)MO S F E T ti&V th<DMO S F E T <h £»<^;b-t!:/c*§^ 
v> 0 dtU^tLT, S VthOMO S F E T fcttV th^MO S F E T OH*^ 

turn, ttftfflisac^iavtho^tcjitJEEte-r* «t ■? - 1& 

msL'H rx<DtyV) m^xi&m $ - # & & <dx$> &<> 

[0 0 3 0] 

^0^£*lTv>&o |B]|IlO^-rn 7 ?fi N ^f#*f[al^tL S I SrfllJfi't 
£ a&Mfc* v -? -t K & »t -2) & jo «fc o W & B£fi K ^ *> T # IU g§ -r n -y ? 
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-<7)^»!|-e(±, #H$lJPl^tL^v^ ? . L£vv|gmJEVthrt ? #|&;5 5IIOM 
O S FETtci f9#J&£ti£o ±ia5a«<7)Vtht LT(i, r^v ^ ^MHIS&tC 
fflv^tL-i^&Vth^ SVth^t/jgVthcO^tw, mm&VthtmmM Vth<7> 2 

fttmZtt&ZtKX h KMmi±*m^ & ^ ttfX £ S F E T 

[0 0 3 2] 

OT-'v^^SSS&ti^ A^fs-^-a, b, c, d, e, f KM LX 1 ooft^f 
fx«?^ 0 f&S&t LTfi^ATJlf-^a, b, c, d, e, f A* 4 

o ±M&\t}^a, b, c, d, e, f (i, KTBB@ 1 <0 J: 9 K**l-P*L3&* y V 

u y? m^K mfflLxyV yy°yu y y°Mffi KM »9 0 
[0 0 3 3] 

7 r >T-7 MBc*± 1 o-c^S^ HI£KU\ JiffiA^Jjf-^ 
a, b, c, d, e, f £&it>X&&m®L<nmj3l& J $H®jsz LfcvM&tf>»3**- 

ies v th^ h m& v th^e § mx. t> tt-r , mTj-fs-^ x ^ s t^jftfsii 

[0 0 3 4] 

z<D x 9 Kr-j ^ )vmmm^it, mtznvthtmi&vth<Dm.fr&t>-&K£ <ow 
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MO S F ET tm&Vtht LX<DT°4 y v a >!MOSFETt«t^ 
■£K«fc >)flfJ&£tL&^\ _LfBi>/N>^^ y h SMO SFETt LT(4«Vth<7) 
MOS FETtiftVth^MOS F E TOj&^fr-tH:: «t *) X<DM&^WM 

[0 0 3 53 

TV? )vm>mmmuft'^±, ±m<oz d^tavthoMosFET (t^/w 

-> 3 >M) tUVthWMOSFETt^fit^o MOSFET»>MI±i 
S-fe ;l/^iT^f ^ti^o MOS'FETO'J-^ m^L 14 V tMI K2t L "C*B»H IfctfJ 
t'iiSp-r & * , f-V ^ -7 v 3 >M & & i -C V thtt £ TWcM O S F E T (± 'J 
-^*sE^§^ 0 Z<Dtztb, TzfVy is a Vl(OMOSFET«:ffflnt, 

-y V a >!OtftVthOMO S F E Tl±ttffl$ii4*»o/; 0 L/^U «£V 
thOMOSFET^ffl^^:-bJHt ffiVth, ©VthO^i <9 ^^S^^iKb^ 

[0 0 3 63 

17 Kit, ±nrz?9 fr$imm&&*mj&TZT-?'*x<D—mMWv>m&m 

^^titv^o f-^^Utli, if* h 0 — 6 4 (bit0~bit64)^i3tt4ffi5. 

* iwr — k -r & #35#* z>tztb\zv this zm—irh &m&$> &<> z<ntz 

fejSVth^^ffl-r^) tfej&VthcOMO S F E TO^ffl#J^iix., U 
[0 0 3 73 

mmmmxit, mumosfetqi tQ2^mvmzx^om^^s wiftwfc 

^lltJUIMO S FETQ 3^Vthll<t l9fffj££*L& 0 T^-n ^@S&<7> 
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my^M O S F E T X~m& V th^Hg; V th<DM O SFET^flt^tft^;H 

£n-C&£^\ Si/lE^-eSf&Vth, {&Vth<DMO S F ET^ffflf^tift^I^ 
#{^otLHo iO£#>, 1EIOMO S F E Ti:(i^Vth(7)MO S F E T 

[0 0 3 8] 

* ^ - F»MO S F E T (i V th/H&^M 0 S F E T %mmir 

-f&o 7 1 n its • r t n ^ • a ^ oStE 

[0 0 3 9] 

XK7^ ^\ Y -r n - *\ YK7^ /s^-t >^7> y'RZTV - K/9 >f h iKf 
'J jaSllft K *U Tl^tii^VthKJ: tym&Zti, t^Vffl 

mmS&lii&VthK X l9t#^$tL^> 0 ^^'JTWK, ftv>Vth^)MOSFET ( 

s©vth. evth) mn^SiN^Wo 

[0 0 4 0] 

ZOtztb^ **'J 7 V^^liilVth^MO S F E T ffl Lt^l^Oi 

«Jx.*/ci6t*, VtMg£|/c— ■t<5>'J&W^£>&o ®jg:Vth<7)MO S F E 

T £ jgffl -f £ £ „ mi& V tMfc^s j&*S5 <4D«f, u - * § < & 0 i§ r & 
o ioT, **UJSaiai^#Klg:VthOMO S FETOTt^iifao-C 
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Hi l t:tt, A&tim&^fatftzmmUtU^fri/ytW&jjV^J^tX 
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Vth. ©Vth) Sr^ffl-r&fcAtU^'J-^WsK^lliSPL, ;> ?#J*L£j£-1- 
BTtgtt^^o PCI. SDRAMifOI/Oli5f^ail* s 6 0-l 5 

omh z t&^tztb, ±mmmw>ouo s f etq 2 0-Q2 s^fcsvthfc^ 

ft tCf^tS v7 ^ ^ftlt^MO S F E T Q 2 6-Q3 1 3M>m# K 
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